The synthesis of six regiospecific deuterated D,L-homoserine lactone hydrochlorides from the appropriately deuterated 2-bromo-1 -(tetrahydropyranyloxy) ethanes which were obtained by reduction of the corresponding ethyl bromoacetates are described. The proton nmr of each lactone is recorded and the chemical shift and coupling constants are reported.
, and L-cystathionine (4), respectively. In order to study the mechanism of these enzymatic transformations, it is necessary to prepare regio-and stereospecifically deuterated homoserine derivatives and to assign both the chemical shifts and coupling constants of the hydrogens in the 1H-nmr spectra of homoserine. Since the lactone ring form of homoserine is more stable than the open-chain form and the proton chemical shifts in the five-membered ring are more distinct than in the openchain form (5), we chose the lactone ring system as our synthetic target. The deuterated homoserine lactone-HCI salts shown in Scheme 2 were synthesized and their 1H-nmr spectra were recorded (see Table 1 ).
*To whom correspondence should be addressed. 
RESULTS AND DISCUSSION
The necessary 2-bromo-1 -(?-tetrahydropyrany1oxy)ethanes were obtained by , reduction of the appropriately labeled ethyl Sromoacetates with either LiAIH4 or LiAID4 (6) and AICI,, followed by reaction with dihydropyran (7) (see Scheme 1).
The next step in the reaction scheme involved a Sn2-type displacement of the bromide from the appropriately deuterated ethane derivative by the in situ -generated sodium salt of diethyl acetamidomalonate in either ethanol or ethanol-OD. (8) Hydrolysis and decarboxylation of the condensation product in either 6N HCI or DCI permitted the isolation of the desired deuterated lactone as depicted in Scheme 2.
The overall yield of the deuterated lactone in these three steps is only 4532%.
However, only the lactonization step is poor, mainly due to the fact that in acidic aqueous ethanolic solutions homoserine lactone is in equilibrium with homoserine.
Mudd (9) has demonstrated that when D,L-homoserine is dissolved in 6N HCI for 1 hr at room temperature, an equilibrium mixture of lactone (60%) and homoserine (40%) Since the enzymes to be studied utilize only the L-homoserine derivative, it is not necessary to resolve the enantiomers. We have, however, resolved several of the target lactones by dissolving them in buffer solution (pH = 8. 
acid, one obtains optically pure homoserine which may be lactonized or derivatized directly.
The 1H-nmr spectra were measured at 270 MHz without deuterium decoupling and the results are summarized in Table 1 along with the Dreiding models of two of the more stable conformations of the five-membered lactone ring system.
EXPERIMENTAL
Melting points were determined on a Mel-Temp apparatus and are uncorrected.
All chemicals were obtained from Aldrich Chemical Co. and were used without further purification. Percent deuterium incorporations were determined from 1H-nmr spectral data. NMR spectra were obtained on an IBM WP-270 MHz NMR spectrometer.
Anhydrous diethyl ether (Mallinckrodt) was used without further purification. 
2-Bromo

(s, l H , O H ) , 3.85 (s, 2H, -CH20H).
2-Bromo[l,l ,2,2-*H4]ethanol Id.
Compound 
2-Bromo-l-(2'-tetrahydropyranyloxy)ethane 4a.
The title compound was prepared by a modification of the method reported by The title compound was prepared in a procedure analogous to that reported for 5a except that the non-deuterated ethanol was used as the solvent and the hydroylsis, decarboxylation, and deprotection were accomplished with non-deuterated hydrochloric acid to yield 0.33 g (47%) of a white solid with a mp 203-205°C. The atom percent of deuterium in 5d obtained from the integrated nmr spectrum was 98.5%.
D,L-[4,4-*H2]Hornoserine lactone hydrochloride 5e.
Lactone 5e was prepared in the same manner as 5d from 4b in 46% yield with a mp 202-204OC. The isotopic purity of the compound 56 was determined by nmr to be 98.7%.
D,L-[3,3-2H2]Homoserine lactone hydrochloride 5f.
In an experiment similizr to that for 5e, 0.6 g of 4c was converted into 0.1 7 g (51Y0) of 5f, mp 201-203°C. Compound 5f showed an incorporation of 98.5 atom Yo of deuterium . ----
